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3. Figure S1 . HPLC chromatograms of amphipathic and ionic-complemnetary peptides Figure S1 . Overlayed HPLC chromatograms of (A) amphipathic peptides (base peptide-v (+2) (green) and Mal-Acp-Gly-Gly-v (+2) (black)) and (B) ionic-complementary peptides (base peptide-p2 (+) (brown), base peptide-p1 (-) (black) and Mal-Gly-Gly-p2 (+) (blue)). Eluents used were 0.1% TFA in water (buffer A) and 0.1% TFA in acetonitrile (buffer B) in a gradient from 10% to 100 % of eluent B over 55 mins in a reversed-phase HPLC at a flow rate of 1.5 ml/min. RT refers to the HPLC retention time.
S-5 4. Figure S2 . Chemical structures of peptide-oligonucleotide conjugates Figure S2 . Chemical structures of the peptide-oligonucleotide conjugates used in this study. (A) Design of MB-Mal-Acp-Gly-Gly-v (+2) conjugate with fluorophore (F) attached at the 5'-terminal phosphate group of the oligonucleotide and amphipathic peptide attached via its N-terminus to the internal thiol-dT fragment through the thiol-maleimide linker.
(B) Design of MB-Mal-Gly-Gly-p2 (+) conjugate with internally located F group and ionic peptide (Mal-Gly-Gly-p2 (+) ) attached via its N-terminus to the 5'-terminal thiol group of the oligonucleotide using thiol-maleimide reaction.
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5. Figure S3 . Reaction route for peptide-oligonucleotide conjugates synthesis Figure S3 . Schematic representation of the synthesis of the peptide-oligonucleotide conjugates (A) MB-Mal-Acp-Gly-Gly-v (+2) and (B) MB-Mal-Gly-Gly-p2 (+) to enable the hydrogel molecular sensor to detect unlabelled DNA. Conjugates were synthesised by coupling reaction between the thiol-modified oligonucleotide and the N-maleoyl-β-alanine-modified peptide Mal-Acp-Gly-Gly-v (+2) (conjugate yield 7%) and Mal-Gly-Gly-p2 (+) (conjugate yield 71%). Purification was achieved using HPLC.
(1) 10 eq TCEP, pH 3 for 4 hrs at RT to liberate the monomer, followed by 25 eq maleimide-labelled peptide, 4 hrs at RT in 30 % DMSO in PBS buffer, pH 7. Table S1 for sequence).
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11. Figure HOD signal (expected 3H), t, 3×Lys-CH α ) . Table S1 for sequences) in solution (A) and in peptide-hydrogel (B) generated from peptides (p1 (-) +p2 (+) ). The peptide-oligonucleotide conjugate MB-Mal-Gly-Gly-p2 (+) alone (magenta) was fluorescently silent prior to the addition of the analyte samples. The level of fluorescence response upon addition of the 'oligo mix' containing various short RNA and DNA sequences along with the 'perfect match' sequence (either PM target (green) or long PM target (yellow)) was found to be the same (within the experimental error) as that seen upon addition of the isolated 'perfect match' target (either PM target (black) or long PM target (blue)) in the absence of any other RNA and DNA components. The experiments were performed at 37 °C, pH 7. 
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Figure S17. Peptide charge calculation
Peptide charge was calculated from pH 1 to 14 using the following expression, derived from the HendersonHasselbalch equation 40 (see Figure S17) (3) (N-terminal) (Lysine) (Glutamic acid) (C-terminal) Figure S17 . The net charge of peptides p1 (-) , p2 (+) and hydrogel with respect to pH. Peptide p1 (-) carries a net charge of -1, peptide p2 (+) carries a net charge of +1 and hence hydrogel carries a neutral charge under molecular sensor working conditions (pH 7.2). Peptide charge was calculated as described above (see equation 3).
